Purpose -To build a more comprehensive understanding of factors affecting the success of service contracting, the study investigates the influences of service complexity, contract structure and contracting process on the buyer-perceived supplier performance in B2B services.
Introduction
Reflecting the global transition of industrial firms' business models toward increasing reliance on services, service purchasing has become a more salient activity in inter-organizational exchange (Axelsson and Wynstra, 2002; Pemer et al., 2014; Van der Valk and Wynstra, 2012) .
This transition gives rise to the rationale that companies can improve their performance by focusing on their core activities while letting specialist service providers take care of other activities (Ellram et al., 2008; Stouthuysen et al., 2012) . Hence, there is an increasing need for companies to improve their service purchasing.
Despite the potential benefits of well-managed service procurement, the inter-organizational exchanges related to business-to-business (B2B) services inevitably involve complexities that make it difficult to align service procurement with the exchange parties' objectives (Poppo and Zenger, 2002; Stouthuysen et al., 2012) . Because services are essentially process-based offerings (Brax et al., 2017) , their special characteristics can complicate their purchasing (Benedettini and Neely, 2012; Roehrich and Lewis, 2014) . From the buyer's perspective, the characteristics that complicate the specification of service contracts with suppliers are the intangibility of the offering, context-dependence of the value created, heterogeneity of resources and outcomes related to a service, and inseparability of the production from the consumption of a service (Axelsson and Wynstra, 2002; Datta and Roy, 2011; Van der Valk and Rozemeijer, 2009 ). According to the transaction cost economics (TCE) perspective, purchasers should pursue supplier governance mechanisms, because complexities of the contracting process can induce opportunism in buyer-supplier relationships and thus increase the risk of poor supplier performance (Huo et al., 2016; Wacker et al., 2016; Williamson, 1985) .
A fundamental issue in service purchasing is the asymmetry of information between buyers and suppliers. Even though suppliers depend on buyers to define their needs, requirements, and the context of use, buyers may lack the knowledge and skills to articulate these elements to suppliers (Aarikka-Stenroos and Jaakkola, 2012; Stauss et al., 2010) . Literature in TCE suggests that information asymmetry between service providers and customers is another factor that gives rise to opportunism (Susarla et al., 2009; Williamson, 1985) , which then increases the difficulty of predicting the behavior of suppliers. In general, service deliveries are difficult to describe in contracts due to the uncertainties in specifying the desired outcome or the steps to achieve it (Anderson and Dekker, 2005) . For example, when a firm purchases complex services, details of the requirement specification often remain unclear, so the performance details and relevant costs cannot be conclusively determined (Ellram et al., 2008) . Additionally, services often have the interdependent and interactive character of co-production between buyers and suppliers (Brax et al., 2017) . This can also give exchange partners the room to engage in opportunistic behavior that may result in a poor delivery of the service (Stouthuysen et al., 2012) . Because of these challenges, designing contract structure and managing the contracting process have become key elements for buying organizations to ensure supplier performance in B2B contexts (Datta and Roy, 2013) .
The process-based nature, complexity, and continued duration of many B2B services (Brax and Jonsson, 2009 ) imply that designing purchasing contracts and managing contracting process can be much more complicated for business services than for goods. Therefore, conventional supply contracts and prescribed specifications that guide the exchange of goods are not suitable for B2B services procurement. Especially when companies move toward advanced availability, capability, and performance-based services, they required new buying practices (Baines et al., 2011) .
The servitization literature focuses on the importance of contractual and relational governance for service contracts (Enquist et al., 2011; Ferguson et al., 2005; Roehrich and Lewis, 2014) . The interplay of contractual and relational governance has received considerable attention in service procurement arrangements (Cao and Lumineau, 2015; Zheng et al., 2008) .
To ensure effective service delivery, empirical studies show that companies must have appropriate contractual and relational capabilities to write, interpret, and manage complex service contracts (Ferguson et al., 2005; Kreye et al., 2015; Zheng et al., 2008) . Companies that purchase advanced services need these capabilities to design contracts to ensure the buyer's perception of good supplier performance (van der Valk and Wynstra, 2014) . However, very little work has provided guidance on which dimensions or agreements should be incorporated into the service contracts that improve perceived supplier performance.
The importance and complexity of contracts increase with the complexity of the service (van der Valk and Wynstra, 2014) , as contracts differentiate the main business model types that are implemented in complex product-service-systems (PSS) offerings (Azarenko et al., 2009; Ng et al., 2013; Reim et al., 2015; Tukker, 2004) . Buyer companies, especially those that are shifting from buying goods to buying services, struggle with the lack of knowledge on designing contract structure and managing contracting process for B2B services (Datta and Roy, 2011; Oliva and Kallenberg, 2003) . For example, buyers have to anticipate the usual risks of poor service performance (Stouthuysen et al., 2012) . However, while research attention to this area has recently burgeoned, the earlier research on contracting in complex B2B service contexts tends to be grounded in case studies representing the supplier side; there is also a noticeable emphasis on the defense industry in case selection (Grubic and Jennions, 2017; Kleemann and Essig, 2013; Kreye et al., 2014; Ponsignon et al., 2011) . Therefore, further empirical research is needed to examine the design of contract structure and management of the contracting process between buyers and suppliers and how these influence the supplier performance perceived by the buyer. There is an urgent need to investigate the influence of service complexity and relationship management on supplier performance to improve today's research-based knowledge of the effects of contract structure and contracting process on service supplier performance. In addition, the lack of variety in research methodology and industry representation points to the need for balance.
The present study draws on the TCE theory to explain how the complexities of service purchasing may influence supplier performance. However, because TCE does not fully explain the complexity of service contracting, the current study extends its research model to investigate supplier governance mechanisms that aim to prevent opportunism and ensure the fulfillment of contractual obligations by the supplier (Wacker et al., 2016) . Hence, this research adds to TCE by examining elements of the contract structure and contracting process characteristic of service purchasing.
Using survey data collected from 177 purchasing professionals from 25 countries, this study examines how three dimensions of contract structure and post-contract management influence supplier performance as perceived by the buyer in B2B contexts. These three contract dimensions are the definition of responsibilities, performance criteria, and incentives.
Assuming that service complexity increases the importance of contract design and contracting process management in a successful service outcome, this study examines the effect of the complexity of the purchased services on this relationship. The paper is organized as follows. The next section outlines the conceptual background of the study and establishes the hypotheses. The subsequent section describes the research method, the data, and the analyses conducted. Thereafter, the paper presents the results of the empirical study. The last two sections are devoted to discussing the observations and implications of this work in terms of the ways in which service complexity influences the relationships among contract structure, the contracting process, and customer-perceived supplier performance.
Theory and hypotheses

Perceived supplier performance
Prior empirical studies have shown that a buyer's perception of supplier performance is the main consequence of the supplier's actual performance in influencing the buyer's decision to continue the relationship (Poppo and Zenger, 2002; Stouthuysen et al., 2012) . Moorman et al. (1992) demonstrated that buyers who perceive their supplier performance more positively are more confident in continuing to transact business with this supplier; also, perceived supplier performance increases trust in and loyalty to the supplier. Thus, in line with previous research on purchasing services (Bastl et al., 2012; Cannon et al., 2000; Johnston et al., 2004; Modi and Mabert, 2007; Stouthuysen et al., 2012; van der Valk and Wynstra, 2014) , this study relies on the customer's perception of supplier performance rather than the supplier's objective economic performance. In the TCE theory, the costs of a transaction are often divided into three main categories: information costs, negotiation costs, and monitoring costs (cf., Carter and Hodgson, 2006) , all of which influence the performance of the contracting process. Hence, in addition to covering the essential transaction dimensions, a comprehensive explanation of supplier performance should include the governance mechanisms that address these costs of contracting.
In B2B service exchanges, perceived supplier performance means that buyers evaluate several explicit and implicit aspects of the delivered services to assess the effectiveness of the interfirm relationship (Johnston et al., 2004; Stouthuysen et al., 2012) . The focus is on evaluating the performance of a service supplier through all service episodes instead of only one (Smeltzer and Ogden, 2002) . According to Cousins et al. (2008) , buyers should continuously monitor supplier performance across a variety of dimensions. Therefore, we examine the buyer's satisfaction with the supplier performance, where the underlying logic is that overall satisfaction is a focal consequence of a working partnership (Poppo and Zenger, 2002) . This is consistent with previous measurements of perceived supplier performance in the literature (Ferguson et al., 2005; Li et al., 2010; Stouthuysen et al., 2012) .
Contract structure -major contract dimensions
TCE provides insights into the costs of contractual exchange, which determines the type of contractual governance arrangements to minimize the costs of transacting (Donato, 2010; Williamson, 1985) . Contracts are explicit (usually written, often detailed) and formal arrangements that stipulate the legally binding obligations and roles of both parties in a relationship (Lyons and Mehta, 1997) . In this sense, contracts are essential transaction mechanisms in service operations. Also, contracts provide a formal governance structure for the interactions between buyers and suppliers, and they may prevent opportunistic behavior in the transaction (Wacker et al., 2016) . According to TCE, a detailed contract limits opportunistic behavior by stipulating mutual expectations (Chang et al., 2017; Huo et al., 2016) . In service procurement, the contextual characteristics of services increase complexity and uncertainty, and thus neither buyers nor service providers have complete information to specify all the necessary safeguards and contingencies due (Roehrich and Lewis, 2014; Zheng et al., 2008) .
This contractual incompleteness may allow opportunistic suppliers to exploit contracts to their own advantage at the expense of service performance (Brown et al., 2006) . This leads to demanding service contract design processes in order to ensure good service performance with the minimal transaction costs (Brown et al., 2006; Poppo and Zenger, 2002; Susarla et al., 2009 ). One of the tenets of TCE is that transaction characteristics determine transaction costs and the optimal buyer-supplier governance structure (Wynstra et al., 2018) . Therefore, servicebuying organizations should craft governance arrangements to match the exchange conditions that accompany the specific type of service acquired (Enquist et al., 2011; Mills et al., 2013; Poppo and Zenger, 2002) .
According to the TCE perspective, three transaction characteristics determine transaction costs: asset specificity, measurement difficulty, and uncertainty (Poppo and Zenger, 2002; Williamson, 1985) . Asset specificity relates to the relationship-specific investment in resources.
This investment can generate hazards of hold-up behavior because one party in the relationship may seek to appropriate gains, such as reducing service quality or raising prices, from the other party's specific investments (Donato, 2010) . Difficulty in measuring the service performance also generates hazards. When performance is difficult to measure, suppliers may limit their efforts to fulfill the agreement (Poppo and Zenger, 2002) . For example, the supplier may cut corners since the buyer cannot measure it.
The empirical study conducted by Susarla et al. (2009) identified that contracts that are designed in accordance with transaction cost minimization outperform contracts that are not.
To reduce the transaction costs of asset specificity and measurement difficulty, we identify three dimensions of the contract structure: definition of responsibilities, performance criteria, and incentives. These dimensions are consistent with the two frameworks presented by Jensen and Meckling (1995) and Whang (1992) in the management control literature. These frameworks are used to interpret the structure of contract design (Anderson and Dekker, 2005) .
The following section elaborates each dimension.
Definition of responsibilities describes the accountabilities of service providers and customers. B2B service contracts tend to focus on achieving a required outcome rather than fulfilling a set of prescribed specifications that traditionally guides the exchange of goods (Datta and Roy, 2013; Gruneberg et al., 2007; Zheng et al., 2008) . According to TCE, detailing responsibilities is one way to guard against misunderstandings and mitigate opportunism (Malatesta and Smith, 2014) . The responsibilities of buyers and suppliers reduce transactional ambiguity by providing a clear specification of what will and will not be allowed within a relationship (Lui and Ngo, 2004) . Service exchanges between two parties generally involve high asset specificity (Brown et al., 2006; Lonsdale, 2001) , which increases the importance of responsibilities for protection against opportunism (Wacker et al., 2016) . The service contract should stipulate the rights and obligations of buyers and suppliers through formal rules, terms, and procedures. It explicitly demonstrates how various future situations will be addressed (i.e., responsibilities for service performance, delivery procedure, responsibilities for the supplier's operative processes and its personnel, penalties for noncompliance, etc.) (Heikkilä et al., 2013; Liu et al., 2009 ). In addition, a framework of two parties' responsibilities for resolving unforeseen disputes should be specified (Poppo and Zenger, 2002) . Therefore, crafting a service contract that clarifies the responsibilities of both parties can reduce role conflicts and ambiguity, guide task fulfillment and better monitor the ongoing exchange between buyers and suppliers (Liu et al., 2009 ). This could mitigate the opportunism of the service supplier and motivate better performance outcomes (Brown et al., 2006; Chang et al., 2017) . These observations are the basis of the first hypothesis: H1: In B2B service contract design, a definition of responsibilities positively influences perceived supplier performance.
Performance criteria are defined in contracts to identify and describe the target performance level and the output; this is essential for the successful delivery of long-term service contracts (Enquist et al., 2011; Robinson and Scott, 2009 ). The performance measurement designed in the contracts makes it easier for both parties to understand the process, competencies, and assets required to deliver the required level of performance. TCE states that performance ambiguity increases opportunism for both supplier and buyer (Wacker et al., 2016; Williamson, 1985) . On the one hand, the supplier could take advantage of poor service specifications and not fulfill important requirements. On the other hand, the buyer could use poor service specifications to claim that some specifications were implicit in the agreement (Wacker et al., 2016) . Therefore, buying companies should expand their resources to clarify their requirements for supplier performance (Poppo and Zenger, 2002) . Setting performance criteria indicators requires careful consideration because pre-set performance indicators such as quality, speed, and flexibility require an understanding of the service provider's operational capabilities (Datta and Roy, 2011; Van der Valk et al., 2016) . The performance indicators defined in the contractual agreements can raise the understanding of contractual fulfillment and performance specifications, and be measured to indicate the cause of future problems, thereby they enhance the performance of service providers (Datta and Roy, 2011; Roehrich and Lewis, 2010) . Correspondingly, imprecise specifications increase buyers' inability to accurately assess their supplier's performance and therefore decrease their satisfaction with suppliers. Therefore, the second hypothesis is: H2: In B2B service contract design, performance criteria positively influence perceived supplier performance.
Incentives are used in the contracts to transfer risks and ensure compliance with performance measures, aligning the goals of the two parties concerned and motivating their cooperation (Datta and Roy, 2011; Robinson and Scott, 2009 ). Incentive design is one mechanism used in contracting for linking the coordination of required resources to the business model (Datta and Roy, 2013) . The TCE perspective suggests that the incentives should describe the cooperation and continuity after transaction-specific investments and penalties in case of a supplier's breach of service delivery. Besides, incentives should include risk sharing between the buyer and the supplier to enhance inter-organizational collaboration (Wacker et al., 2016) . The complexity of services increases difficulties in defining the service specifications, which may add to the uncertainties of service delivery and risks of poor service performance. Risk sharing as a relationship-bound economic incentive can guide buyersupplier exchanges and promote accountability (Wathne and Heide, 2000) . Datta and Roy (2013) found that sharing risks between buyers and suppliers leads to better profitability for both parties, in contrast to one party carrying the entire risk. In addition, earlier research has linked well-defined incentives in the contracts to improved service delivery and supply chain performance (Narayanan and Raman, 2004; Robinson and Scott, 2009 ). Thus, the following hypothesis is proposed:
H3: In B2B service contract design, incentives positively influence perceived supplier performance.
Although the literature, dominated by case research, emphasizes these three dimensions in the design of contractual agreements for effective service delivery, the actual impact of these dimensions on supplier performance remains untested.
Contracting process -follow-up management
Uncertainty is the third notable source of transaction costs according to TCE. It challenges an exchange by addressing the unforeseeable contingencies through two parties' adaptation (Susarla et al., 2009 ). Since many services cannot be fully specified in the contracts before services are delivered (Kreye et al., 2015; Roehrich and Lewis, 2010) , inter-organizational relationships are characterized by a degree of uncertainty that makes these contracts unenforceable in their entirety (Kreye et al., 2015) . The uncertainty arising from incomplete specifications demands for the involved parties to coordinate and adapt to unforeseeable problems during the service contracting period (Poppo and Zenger, 2002) . This necessitates designing a contracting process that monitors and evaluates suppliers once the transaction is underway. It emphasizes management practices to monitor and assess a supplier's performance based on pre-specified arrangements made during the contracting period (Huo et al., 2016; Selviaridis and Spring, 2010) . The process, including management practices (e.g., frequent review meetings), allows buyers and suppliers to exchange information, renegotiate when circumstances change, modify the service specifications defined in the contracts, and even revise the contracts because the interaction through review meetings helps the two parties adopt a joint approach to problem solving that facilitates mutual adaptation (Roehrich and Lewis, 2014; Zheng et al., 2008) . This allows the provider to implement continuous improvement practices throughout the contracting process (cf. Mills et al., 2013) . Therefore, establishing management practices in the contracting process can compensate for ambiguities in the contracts while encouraging continuity and cooperation between the two parties (Poppo and Zenger, 2002; Zheng et al., 2008) .
Based on TCE and these arguments, a contracting process including management practices can reduce or prevent possible future opportunism arising from service uncertainty, and thus ensure effective service delivery. The management practices, as a form of process control, focus on how the outcomes are reached (Huo et al., 2016) . Case studies by Roehrich and Lewis (2014) show that post-contract management practices are crucial to establishing feedback channels and increasing the team familiarity that can lead to improved service performance outcomes. Although the literature has noted these post-contract management practices, the actual impact of post-contract management on supplier performance remains untested. Therefore, it is reasonable to assume that a buyer's follow-up management of the contracting process can drive perceived supplier performance as follows:
H4: The buyer's follow-up management of a contracting process positively influences perceived supplier performance.
Service complexity
Complexity is a fundamental characteristic of a service. Complexity in service may arise from numerous factors, including the heterogeneity of contextual factors, interrelated elements, use of sophisticated technologies, need for interactions between the customer and the provider. For example, Apte and Vepsäläinen (1993) assess service complexity by the number of options and contingencies to be considered in establishing a service contract. Moreover, Reim et al. (2015) have defined PSS as highly demanding offerings in terms of the degree of customization, discretion, process focus, importance to the business, as well as the degree of uniqueness and uncertainty of the purchased service to the business. This conceptualization complements the view of service complexity. In PSS, complexity further arises from the broad scope of the service delivery and the technical complexity of the tangible systems, which increase requirements for expert capabilities.
From the transaction cost perspective (Williamson 1985) , inefficiency and excessive costs occur in service transactions when making use of standardized transactions to satisfy a complex need, and in offering simple services through customized procedures (Apte and Vepsäläinen, 1993) . Mass service exchanges typify a low level of service complexity but involve numerous transactions, limited contact time and little customization (Silvestro et al., 1992) . These service exchanges focus on what a customer buys instead of on how the service is delivered (Oliva and Kallenberg, 2003; Silvestro, 1999) . In contrast, professional service exchanges often illustrate a high level of service complexity require significant customization and expertise, and involve few transactions (Stouthuysen et al., 2012) . These service exchanges are process-oriented and put great emphasis on how the service is delivered to the customer (Silvestro et al., 1992) .
Based on the previous studies, this study uses a definition of complexity that is associated with the characteristics of the services.
The complexity of services decreases the level of transactional transparency and the possibility of direct reciprocity and responsibility (Schmoltzi and Wallenburg, 2012) . From TCE perspective, complexity increases the risks of opportunism and demands for more costly formal control mechanisms (Handley and Benton Jr, 2013) . Prior studies indicate that the complexity of the service increases the need for detail in the contract (Kreye et al., 2015; Poppo and Zenger, 2002) . Efficient contracts should encompass promises, responsibilities, and the process for dispute resolution. Without efficient, formal contractual governance, service complexity increases the effort to coordinate and monitor the activities (Schmoltzi and Wallenburg, 2012) . Furthermore, the complexity of services increases information asymmetry and potential misunderstanding between buyers and suppliers, which then amplifies role ambiguity and uncertainty (Handley and Benton Jr, 2013; Li et al., 2010; Schmoltzi and Wallenburg, 2012) .
The challenge of designing efficient contracts decreases the motivation of service suppliers to design highly specified contract structures. Yet, empirical evidence shows that the absence of such operational formalization deliveries negatively influences supplier performance (Gao et al., 2018) , and contractual governance necessitates to constrain opportunism when service complexity is high (Malhotra and Lumineau, 2011) . Prior studies have shown that service complexity increases the importance of contract structure on supplier performance Roy, 2011, 2013) . For instance, Datta and Roy (2011) demonstrated that the contracts specifying responsibilities and key performance indicators have become much more important in the effective delivery of highly complex services. In a study of outsourcing complex service solutions, they found that incentives including risk sharing between buyers and suppliers designed in the contract led to high and stable supplier performance and maximum profitability for all involved parties the long run (Datta and Roy, 2013) . Clearly defining responsibilities, performance criteria, and incentives decrease role ambiguity and make supplier activities more predictable; thus, service complexity strengthens the effects of contract structure on supplier performance (Nakos and Brouthers, 2008) .
As discussed above, the complexity of services increases the degree of uncertainty during service deliveries. According to information processing theory (IPT), uncertainty amplifies the needs for information processing and coordination (Handley and Benton Jr, 2013; Larsen et al., 2013) , which adds difficulty and the likelihood of problems during service delivery. The postcontract management practices can maintain regular and customary interaction, and structured information flows between buyers and suppliers, thereby mitigating problems with late adjustments (Faems et al., 2008) . Furthermore, the buyer's follow-up management practices put forth rules for information exchange, which reduces the risk of information asymmetry.
This also promotes continuous open communication between the two parties and fosters
relationship bonding, which then enhances supplier performance (Schmoltzi and Wallenburg, 2012) . Hence, the post-contract management practices are particularly effective when companies purchase complex services.
Based on these arguments, the contract structure and process are considered as critical contributors to service performance when firms purchase complex services. Therefore, we posit that service complexity increases the importance of contract structure and management to obtain the desired service performance. These arguments build the following hypotheses:
H5: Service complexity increases the impact of responsibilities defined in the contract on perceived supplier performance.
H6: Service complexity increases the impact of performance criteria specified in the contract on perceived supplier performance.
H7: Service complexity increases the role of incentives defined in the contract on perceived supplier performance.
H8: Service complexity increases the impact of the buyer's follow-up management in the contracting process on perceived supplier performance.
Control variables
Because perceived supplier performance in this study might be influenced by other factors, we controlled for three additional variables based on previous studies (Ferguson et al., 2005; Liu et al., 2009; Stouthuysen et al., 2012) . These variables are perceived economic value, switching cost, and buyer-supplier relationship bonds. Perceived economic value is a trade-off between benefits and sacrifices with a supplier's offering compared with competing alternatives (Arnott et al., 2007; Barry and Doney, 2011) . The buyer's perceived supplier performance might be greater when that buyer believes that the supplier is better than the alternatives from an economic perspective (McDougall and Levesque, 2000) . Switching cost is defined as the costs that a buyer incurs when changing from one service provider to another (Flint et al., 2011) .
Finally, relationship bonds are the personal ties or linkages fostered during interaction between a buyer and its supplier (Smith, 1998) . These bonds might be an indicator of a buyer's psychological dependence on a supplier that influences the buyer's perception of supplier performance (Ferguson et al., 2005) . 
Methodology
Since the focus of the study is on the effects between the observed constructs, it uses a quantitative research approach. Among the four principal research strategies of the experiment, field research, survey and archival data (Singleton and Straits, 2009 ), the survey research design is the most suitable. Experiments are difficult to arrange, suitable archival data on service purchasing could not be found, and conducting enough case studies to allow quantitative analysis requires immense resources. Quantitative survey is an effective research strategy because the phenomenon of service contracting has already been studied in the case study literature (Forza, 2002; Singleton and Straits, 2009 ). The constructs that are not specific to the B2B service context (perceived supplier performance and three control variables) used on the research on contracting, this study develops a research model and empirically tests it through the data collected.
Sample and data collection
The target sampling frame of this study consisted of professionals whose jobs involved the purchase of services with responsibility for designing contract agreements, managing contracts, and controlling supplier performance. To increase the generalizability of the results, we recruited respondents from around the world and from different industries, functions, and levels.
LinkedIn, described as the world's largest professional network (Hutchins and Hutchins, 2016) , was used to access service purchasing professionals in different countries. LinkedIn focuses on professional information, encouraging users to construct an abbreviated curriculum vitae (CV) and to establish professional connections all over the world (Skeels and Grudin, 2009 ).
Therefore, it is informative in terms of individual and organizational profiles and can be used to enlist professionals in producing research data (Maramwidze-Merrison, 2016). The selected special interest groups of purchasing professionals are virtual online communities, where participants share knowledge, expertise, and experiences in a supportive learning environment.
Therefore, these groups were considered an effective way to identify and approach professionals who are involved in service purchasing. Special attention was given to the representativeness of the sample, because of the possibility that participants in professional interest groups were part of shared groups and thus were not independent.
Private focus groups on LinkedIn were used to build the contact list. These groups hold discussions among targeted groups; their membership requires an application and is controlled Thus, the combined contact list included 1,500 individuals from 46 countries. This is a nonrandom sample, which is a limitation of the study. However, the forums are open to anyone, and from any industry, and because of this multi-industry context and the large size of the forum groups, the members should not be more connected than people normally are in an industry.
Of the 1,500 individuals who were identified as prospects, 62 could not receive surveys because of incorrect or outdated contact information. Eighty-eight asked to be excluded from the sample (either because they were not responsible for service purchasing or because they declined to participate), resulting in an effective sample of 1,350 individuals. During these two data collection periods, 177 usable responses from 25 countries were received, for an effective response rate of 13.1%. A range of 6% to 16% is deemed acceptable (Dillman, 2000) , and our results fall into this range. Most of the respondents have around 10 years of purchasing experience in organizations.
Measurement
The multi-item scales were developed on the basis of a literature review and then refined through a series of pretests. Among the 26 indicators in Table 1 , 12 were adopted directly from pretests was run face-to-face by a practitioner from a large international company who purchases services frequently. This practitioner has worked in the purchasing department for eight years. She is now a global sourcing category manager responsible for purchasing travel services and some professional services in fields such as finance and accounting. She emphasized that many purchasing services decisions were made in collaboration with other functions. Therefore, we designed some questions that respondents should answer based on their most recent service-purchasing contract. The respondents who could fill in the survey indicated that they were involved in service purchasing, and their responses were included.
Both reflective and formative measurement specifications were used to capture the constructs of interest. There are three key distinctions between the two measurement specifications: (1) the nature of the construct, (2) the direction of causality between items and construct, and (3) characteristics of items to measure the construct (Coltman et al., 2008) . With reflective scales, commonly used in marketing research, the construct exists independent of the measured items, the direction of causality is from the construct to the measured items, and the items all share a theme and are interchangeable. However, with formative scales, the construct is a combination of its indicators, the direction of causality is from the measured items to the construct, and the items do not need to share a theme and are not expected to be correlated.
Based on these considerations, in this study, formative measurement specification was used to capture the service complexity construct. All other constructs were captured with the typical reflective view of construct specification. In this study, service complexity consists of five dimensions (shown in Table 1 ) without a common theme. The causality is from the indicators to the construct. Therefore, it is measured on formative 5-point Likert-type scales, following the five dimensions' continuums of purchased services. All other scales for reflective measures used were of the 5-point Likert type, with anchors of strongly disagree (1) to strongly agree (5), as summarized in Table 1 . For each construct, we calculated the individual scores as mean scores of the combined scale items.
The ordinary least squares (OLS) regression model technique was chosen to test the research model. The rationale for selecting OLS is that the research model represents relationships within the underlying system that are considered to be linear. In addition, OLS enables researchers to investigate the relationships between multiple independent constructs and the dependent construct simultaneously (Ozment and Morash, 1994; Stouthuysen et al., 2012) .
Moreover, OLS allows for analysis of the moderating effects of service complexity on these relationships in a single research model. The responsibilities for service personnel have been clearly defined in the contract. (Datta and Roy, 2013; Gruneberg et al., 2007) 
DR2
Our contract clearly defines our responsibilities as the customer. Performance criteria
PC1
Our contract clearly defines the scope of work, contract terms, deliverables, and deadlines for the supplier.
( Datta and Roy, 2011; Robinson and Scott, 2009 ) PC2
We have explicitly described service performance indicators.
Incentives IN1
Our contract includes a compensation clause in case of a breach of contract. (Datta and Roy, 2013; Robinson and Scott, 2009) 
IN2
The contract describes how we share risks. Follow-up management
FM1
We have frequent review meetings with the supplier (information exchange, performance review, etc.). (Poppo and Zenger, 2002; Selviaridis and Spring, 2010) FM2
We revisited the service specifications in the contract period. FM3
The contract has been revised over time. Perceived supplier performance PSP1 The service provided by the supplier meets our expectations. (Homburg and Garbe, 1999; Roberts et al., 2003) PSP2 The time of service delivery meets our expectations. PSP3 Compared with alternative suppliers, we are confident that this supplier will better help us achieve our goal. PSP4 We are willing to recommend the supplier without any reservation.
Service complexity
The characteristics of the purchased service against the following continuums: (Silvestro et al., 1992; Stouthuysen et al., 2012) 
SC1
Peripheral (1) ---important (5) SC2
Concerns a local unit (1) ---concerns the whole company (5) SC3
Standardized (1) ---customized (5) SC4
Generic (1) ---unique to our business (5) SC5
Non-creative (1) ---creative (5) Perceived economic value (control variable) PEV1 Service from the supplier is very economical. (Barry and Terry, 2008; Barry and Doney, 2011) PEV2 Service from this supplier is very good value for the money. Switching costs (control variable)
Changing the current supplier would significantly increase our risks.
( Barry and Terry, 2008; Morgan and Hunt, 1994 ) SC2
Switching to another supplier now would make our products less attractive. SC3
Changing the supplier would be expensive for us. Relationship bonds (control variable)
RB1
We have a personal relationship with the supplier. (Arnott et al., 2007; Hennig-Thurau et al., 2002) 
RB2
Our relationship involves social time together. RB3
A strong relationship with this supplier has been developed over the years.
Measure validation
Since service complexity was operationalized as a formative measure, conventional procedures would not be suitable to evaluate its reliability and validity (Diamantopoulos and Winklhofer, 2001; Stouthuysen et al., 2012) . Indicator collinearity and external validity are two potential issues with formative scales (Diamantopoulos and Winklhofer, 2001) . Based on the empirical study by Briggs and Grisaffe (2010) , to test for these issues, we added an item to summarizing the domain of service complexity in the survey. The indicators were first regressed on this item to check for collinearity. As seen in Table 2 , the variance inflation factor (VIF) of each formative indicator was much less than 3.3, indicating that collinearity was not a problem. This means that reliability of the construct was supported. Then, to check for external validity, each indicator was correlated with the overall item. Each formative indicator was significant (P-value<0.5) and positively related to the overall item, demonstrating that external validity was supported. For the other reflective constructs, confirmatory factor analysis was conducted using SPSS Statistics 23.0, followed by the procedure of scale development suggested by Anderson and Gerbing (1988) . As seen in Table 3 , all items had standardized factor loadings above 0.5 as Bagozzi and Yi (1988) suggested. The reliability test for the constructs was conducted using Cronbach's alpha. Reliability values cannot be reported for the constructs (definition of responsibilities, performance criteria, incentives and perceived economic value) that only have two indicators. For other constructs the Cronbach's alpha coefficients were above 0.7 (Table   3 ) and within the acceptable range (Fornell and Larcker, 1981) . Furthermore, the average variance extracted (AVE) for each construct was above 0.5, providing convergent validity as Fornell and Larcker (1981) recommended. Moreover, the AVE for each construct was higher than the squared correlation (shared variance) between all pairs involving the construct, supporting discriminant validity (Fornell and Larcker (1981) , shown in Table 4 . In summary, the results presented in Tables 3 and 4 show that the constructs met the reliability and validity criteria. The average variances extracted by the construct are shown on the diagonal, while the off-diagonal entries show the squared correlation between constructs, as Fornell and Larcker (1981) suggested.
Results
Description of respondents
The respondents to the survey represent experts in service purchasing within companies in a wide range of industries. Table 5 shows the demographics of the sample. The respondents come from all 18 industries in our sampling frame, which is adapted from the North American Industry Classification System, NAICS (United States Census Bureau, 2014). Moreover, as depicted in Table 5 , of the 177 respondents, 152 belong to the purchasing function, and 25 were from other functions, but had a strong interest in purchasing.1 F 2 Most of the 152 respondents from the purchasing function were middle-or senior-level purchasing managers within their organizations. The respondents' extensive experience in the purchasing profession makes their answers valuable and relevant to the survey. The average experience of the respondents in the purchasing function was 13.4 years and 12.9 years for those in other functions.
Results of testing hypotheses
The hypotheses were tested with two OLS regression models. Model 1 was estimated to test H1, H2, H3, and H4. Model 2 was estimated to test the moderating influences -H5, H6, H7, and H8. The regression diagnostics procedures suggested by Hair et al. (2006) were followed.
The final statistical results for two regression models are summarized in Table 6 . R-square and adjusted R-square are also shown, illustrating that these two models are statistically significant.
The regression results of model 1, reported in Table 6 , reveal that H1, H2, H3, and H4 were supported by the data. Specifically, the definition of responsibilities, performance criteria, and 2 The group of 152 respondents representing the purchasing function was compared against the whole group of 177 respondents from the purchasing and non-purchasing functions. The largest difference in the coefficient between the two groups for all the tested relationships was 0.01, making no difference in the results. Thus, the researchers chose to include the respondents from non-purchasing function in the study. incentives designed in service contracts had significant positive impacts on perceived supplier performance, supporting H1 (β=0.17, p<0.001), H2 (β=0.25, p<0.001), and H3 (β=0.24, p<0.001), respectively. Similarly, support was shown for the impact that a buyer's follow-up management of a contracting process had on perceived supplier performance (β=0.18, p<0.001).
These results indicate that both the contract structure and the process can drive supplier performance. Furthermore, according to the Chow test (Chow, 1960) , the independent variable with the greater coefficient has a greater impact on the dependent variable. Therefore, based on the coefficients, the effects of performance criteria (β=0.25) and incentives (β=0.24) designed in service contracts on perceived supplier performance were a little bit greater than the effects of definition of responsibilities defined in service contracts (β=0.17) and a buyer's follow-up management of a contracting process (β=0.18). These findings show that in terms of supplier performance perceived by the buyer, performance criteria and incentives designed in service contracts are generally more important indicators than the definition of responsibilities and a buyer's follow-up management of a contracting process. As seen in model 2, for H5, the proposed moderation had the only nonsignificant effects, since the p-value was greater than 0.05. This implies that H5 was rejected (β=-0.01, p>0.05).
For H6, the influence of performance defined in the contract on perceived supplier performance was significantly diminished at higher levels of service complexity (β=-0.07, p<0.05). This finding was the reverse of H6, implying that H6 was not supported. However, in support of H7, the influence of incentives defined in the contract on perceived supplier performance was significantly stronger at higher levels of service complexity (β=0.06, p<0.01). Furthermore, the test of H8 was supported. Service complexity was a significant moderator, with higher levels of service complexity magnifying the impact of the buyer's follow-up management on perceived supplier performance (β=0.06, p<0.05). Consequently, service complexity significantly increased the effects of incentives and follow-up management on perceived supplier performance but significantly decreased the effects of performance criteria defined in the contract on perceived supplier performance. 
Discussion
The effects of contract structure on perceived supplier performance
The service complexity increases risks and uncertainty in service delivery. Hence, organizations seek effective ways to manage the performance of their service suppliers. Our findings reveal that all three dimensions of contract structure have positive impacts on perceived supplier performance. The literature demonstrates that designing contract structure is crucial for successful B2B service deliveries (Selviaridis and Spring, 2010; Van der Valk and van Iwaarden, 2011) , but empirical work examining the structure of service contracts between buyers and suppliers that influence the supplier performance has remained scant. The statistical results in this study validate the findings identified in previous case studies Roy, 2011, 2013; Robinson and Scott, 2009) , which suggest that the definition of responsibilities, performance indicators, and incentives should be stipulated in the contract to ensure effective service delivery. Therefore, the findings support the TCE theory that suggests that drafting a detailed contract mitigates opportunism (Williamson, 1985) and illustrate the theory's relevance in designing the B2B service contract.
The three dimensions addressing opportunism arising from asset specificity and measurement difficulty can be considered as three performance-enhancing aspects of designing the service contract. This provides a basis for buyers to design a service contract to ensure effective service delivery. A contract structure designing these three dimensions could give suppliers a better understanding of the ways of delivering the performance that the buyers require. A large body of service literature emphasizes the importance of contractual governance for effective service delivery (Enquist et al., 2011; Roehrich and Lewis, 2014; Van der Valk et al., 2016) . Our results provide knowledge on the development of contractual governance for improving the supplier performance, indicating that the three dimensions should be carefully formulated in the contracts. Taking these contract dimensions as guidelines helps buyers define contract terms and agreements for contractual governance and thus motivates suppliers to achieve the target level of performance.
Effects of the contracting process
Our findings demonstrate that the buyer's follow-up management practices in a contracting process have positive impacts on perceived supplier performance. These practices are designed to reduce the exchange hazards of uncertainty, which follows TCE logic. This indicates that contracts that are designed in line with transaction costs minimization can achieve good service performance (Susarla et al., 2009) . These practices consist of establishing frequent review meetings between buyers and service providers, revisiting service specifications throughout the contracting period, and revising the contract if necessary to facilitate adaptation to the service and exchange relationship. These practices contribute to the TCE theory by translating what effective contractual governance practices can be for services. The management practices in a contracting process are efficient ways to respond to unexpected contingencies that may arise during the course of the contract. The statistical results in this study are consistent with previous case studies on management of a contracting process (Roehrich and Lewis, 2010; Selviaridis and Spring, 2010; Zheng et al., 2008) . For example, Selviaridis and Spring (2010) found that when firms purchase complex services, establishing a review system in the contracting process is important. These follow-up management practices can be recognized as useful instruments to control opportunism and nourish cooperation for ensuring good service deliveries.
The moderating effects of service complexity
The present study shows that service complexity has a significant moderating effect on the relationship between incentives designed in the contract and perceived supplier performance.
This result indicates that the more complex the service is, the greater the role of incentives in achieving good supplier performance. As the complexity of services enhances difficulties in service specification and then increases risks for buyers to purchase it, incentives including risk sharing can better align two parties and motivate them to work together to achieve better performance. These results provide the statistical evidence on the findings in the case study by Datta and Roy (2013) , which reported that incentives designed in the contracts could lead to high supplier performance in terms of purchasing complex services. Therefore, the incentive structure helps the buyer succeed in purchasing complex services. Furthermore, service complexity was found to have a significant moderating effect on the relationship between the buyer's follow-up management in the contracting process and perceived supplier performance, effectively raising the importance of contract management practices in purchasing complex services. Service complexity increases difficulties in service specification and makes these contingencies more likely. The buyer's follow-up management enables the two parties to adapt to reasonable changes, thereby enhancing supplier performance.
However, the results indicate that service complexity reduces the effect of performance criteria defined in the contract on supplier performance, which is contradictory to H6. The expected closer association between performance criteria and supplier performance appears under the conditions of low, rather than high service complexity. The authors assumed that when the complexity of purchased service is high, uncertainty and role ambiguity are increased, and thus more-detailed performance criteria are required to address such uncertainty based on TCE and previous empirical studies. However, performance criteria defined in the contract fail to improve supplier performance when uncertainty is extremely high because it no long cannot function as an effective safeguard mechanism, as suggested in TCE (Williamson, 1991) . TCE takes a static view to contract design (Zu and Kaynak, 2012) , the intial performance indicators identified in a service contract might be inefficient during the contracting process (Aarikka-Stenroos and Jaakkola, 2012; Powers et al., 2016) . This would increase the difficulty of controlling and monitoring the contract, which encourages a supplier's opportunistic behavior and weakens its performance. Under such circumstances, buyers are willing to accept lessprecise performance criteria in the formal contract and adjust it to unforeseen contingencies during the contracting process. This yields new evidence that the complexity of services increases the importance of the buyer's follow-up management practices to attain the desired service performance. This is in line with the recent study by Selviaridis and Spring (2018) , which illustrated the processual approach of contracting as parties learn about inefficiencies related to performance indicators and adjust them. This, in turn, improves their mutual understanding and alignment of performance objectives and incentives. Therefore, when service complexity is high, it is unlikely to employ defined performance criteria to enhance supplier performance since criteria need to be constantly revisited and redesigned in the contracting process.
In addition, the current findings cannot confirm the moderating effect of service complexity on the relationship between the definition of responsibilities and perceived supplier performance (H5). Departing from a static view of TCE, the characteristics of extremely complex services, such as uncertainty and customization, drive the involved parties to adjust the definition of responsibilities during the contracting process. Too detailed specifications reduce flexibility among the parties, which then decreases the willingness of parties to change their behavior to achieve an agreed-upon level of performance (Huo et al., 2016) . Therefore, the results highlight the importance of post-contract management practices in purchasing complex services, indicating the need for sufficient information systems integration between the parties in order to reduce information asymmetry. Besides, as expressed by previous studies, contractual governance is an important way to constrain opportunistic behaviors and influence supplier performance (Kreye et al., 2015; Poppo and Zenger, 2002) . In addition, contractual governance can be supported by informal relational governance mechanisms such as building trust and commitment (Krishnan et al., 2016) .
Conclusions
This study examines the effects of contract structure and follow-up management on supplier performance from the perspective of TCE in the context of global B2B services. It also investigates the moderating effects of service complexity in these relationships. In so doing, the present study extends the explanatory power of TCE by developing and empirically testing a research model that covers essential aspects of service contracting structure and the contracting process. Based on an analysis of data collected from 177 purchasing professionals in 25 countries, the study makes four contributions to the literature of service purchasing.
First, it extends the knowledge about performance-enhancing aspects of designing the service contract between buyers and service providers. This study synthesizes existing knowledge to develop and apply a research model for examining the effects of designing contract structure and managing a contracting process on perceived supplier performance across a wide range of industries and countries. Second, this study generates knowledge about monitoring the incomplete service contract through a contracting process to enhance supplier performance. Third, the study explores the role of service complexity in purchasing B2B services. Although service complexity is not a new construct in the service literature, few studies have investigated its influence on B2B service purchasing. Finally, as a methodological contribution, the present study shows that LinkedIn contact databases can be used to identify suitable respondents across different countries. This has not yet been shown in the literature.
The lesson to be learned from the process of data collection in this study is that LinkedIn focus groups can be harnessed to build a sample list. This suggests that social scientists should pay more attention to new databases of business professionals, such as LinkedIn.
Managerial implications
The study has two implications for B2B service purchasing professionals. The results suggest that purchasing managers should specify service contents, set performance indicators, describe responsibilities and shared risks in the contract, and monitor the contract through the entire service delivery process to secure good performance from the supplier. Our findings might be more important for companies that have just begun shifting from buying goods to buying services because conventional supply contracts are not suitable for purchasing services. The framework and guidelines from this study can assist these companies in arriving at a better understanding of the influences of contract design and management of the contracting process for the service supplier's improved performance.
The second implication is that the moderating results show that service complexity increases the importance of incentives and follow-up management to obtain the desired service performance. This finding indicates that when companies purchase more complex services, they should also pay more attention to designing incentives in the contract and developing comprehensive review processes for contract management. In addition, the study may have wider implications for the evolution of service purchasing. A better understanding of how firms can accommodate the complexity of service transactions may improve the productivity of all service-intensive industries.
Limitations and future research
The present study has several limitations that can be addressed in future research. One limitation pertains to the survey scale items. As for three major dimensions of contract structure, each construct only consisted of two items, which may have weakened construct validity. In further studies, researchers are encouraged to investigate the model by exploring other observed variables related to these constructs.
The limitation related to a generalization of the results should also be noted. The sample of the study was not selected entirely at random. Although the 1,500 people on the contact list were randomly selected from three purchasing groups on LinkedIn, membership in these purchasing groups was not random. Also, although the collected data in this study came from 25 countries, the countries were not equally represented, so the results cannot be generalized. Therefore, to arrive at more generalizable results, we recommend that future research test the research model in a larger and more comprehensive sample of industries and countries.
Finally, other variables beyond the scope of the investigation may be important in B2B services. Other variables included in the study may statistically rule out other confounds or sources contributing to the examined relationships. For instance, services, especially complex services, are built on intangible qualities and dependent on interaction (Axelsson and Wynstra, 2002; Van der Valk and Rozemeijer, 2009 ) and thus may be influenced by buyer behavior (Ramsay et al., 2013) . These characteristics may make buyer-perceived supplier performance sensitive to differences in culture since they are subjective and depend on the customer's perceptions. Therefore, cultural differences may have meaningful relationships with perceived supplier performance. Although the aim of this study was to examine contract design and management practices in relation to perceived supplier performance, future studies can consider a more comprehensive set of determinants in supplier performance. In addition, although we controlled for perceived economic value, switching cost, and buyer-supplier relationship bonds, future studies should incorporate a more extensive set of firm-specific control variables such as firm revenue and age of relationship.
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